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Abstract of TW 512451 (B) 

A method and apparatus for singulating --^^ 
semiconductor wafers is described. The method 

comprises the steps of aiming a laser beam at a ^^^^ 
layer placed over the substrate; absorbing energy 
from the laser beam into the layer; forming scribe 
lines in the layer by scanning the laser beam across 
the layer; and cutting through the substrate along 
the scribe lines with a saw blade to singulate the 
wafer. The apparatus includes a laser placed over 
the coating layer of the substrate, and a saw blade 
mounted over a surface of the substrate. The 
coating layer has a first absorption coefficient 
relative to a wavelength of the laser and the 
semiconductor substrate has a second absorption 
coefficient Jess than the first absorption coefficient. 
Energy from the laser beam rs absorbed into the 
coating layer to form scribe lines therein, and the ( 
saw blade cuts through the substrate along the --- ^^^ 

scribe lines. 
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* ^ea * ^ iflLeH - * "APPARATUS AND METHOD FOR 

^3C^ Ji^^ ( ^m^:&m . SINGULATING SEMICONDUCTOR WAFERS"^ 



A method and apparatus for singulating semiconductor wafers is 
described. The method comprises the steps of aiming a laser beam at a layer placed 
over the substrate; absorbing energy from the laser beam into the layer; forming 
scribe lines in the layer by scanning the laser beam across the layer; and cutting 
through the substrate along the scribe lines with a saw blade to singulate the wafer. ■ 
The apparatus includes a laser placed over the coating layer of the substrate, and a 
saw blade mounted over a surface of the substrate. The coating layer has a first 
absorption coefficient relative to a wavelength of the laser and the semiconductor 
substrate has a second absorption coefficient less than the first absorption coefficient. ■ 
Energy from the laser beam is absorbed into the coating layer to form scribe lines 
therein, and the saw blade cuts through the substrate .along the scribe lines. 



-2- 



12451 



A7 
B7 

-5- ^ ^mM.m ( ^ ) 
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in # ^ -fc;7 #J ^ 4^ . -ku ^ 7] )^ M ^ i;) $>] 0^ . + 4^ ft 9% m 
^ a% il: .ii: ;^ -t: 7 "t 6<j ^i: # ^3 ( BSC ) ' jifc. > b% SI ^ 
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-6- 



12451 



A7 

B7. 

it - ^mMm ( ^ ) ~~~ 

# i% ifc 
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m I 0 ^ m — ^ $i :^ ^ W '< 
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• M -ka >A. -fe 10.6 ' ^^Ittit^x^hTfcS^ COS'S- 
4i Tfc ' *f CO2 ^ IE J: ^ "A # ^ ^ ^ ^ ^ . JL it -fg. 

^ a: ^ t# ^ ^ ^ .It ^ ( - >fig 1^ ^ , ^ g ^ 1 0 ' ' 

3. ^ •y- " M ^ ^ ^) ' ' -s^'wtMit^Lf^hit^ 

m ^ -ku 7^ -fa ^ ^fj 200 nm ' :^ * "A il^: ( °A ^ ^ 10^ cm-') 
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Excimer ( ^ ) M ^ (Zappella ^ ^ M ^ M % 

5,15 1,389 ^ - yX Schrantz ^ ^ * g| # #'J ^ 5,552,345 ^ ) 
' ^ ^g. * «r -5^ "A 4^ ^ ^ ^'J ' ' ^ ^ -t- S3 It 

^ # la SI t # 4t ^fe * ^ I? * ' # B% IE it 

idA i4 .^i # Tfc ^ ' W ^ ^ ^ t'J m ^1 t ' ^ 6^ 
;fa ' ^ ^ - ^L4k M >t ^ Jl] ^ if in m #1- ?t *J & ^ # 
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102 ^ 104t ' ^^.^'^M^^Ol^t^f^i^^^lOOJ^^ 
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316 ' ^ ^ A^p ' y:i ^ A m 0. 10 2 ' M ia. ^ 3 22 
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##-t'J.^102^^B# . ;&;felOO|f^X-Y^^316#^ 

m ^ M ^102^^ ^^k. ' 1: 1 0 0 # .^^J 90° ' 
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3 1 2 4l #J T 
1 0 0 i!7 ¥!j ifii ^ 

^fi ^ -4 7 W 
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2#^210 . ^^lOOm^^Mi^l^iS.^ 
' 4g ^ 3 1 4 >it ^ 5!] ^ 1 0 2 - 1 0 4 ^ it ;fe 

» 1-::^ ^ ^ B% *i 1 0 0 a - I 0 0 b ^ ^ = 

^ ^ ' 4g ;7 3 1 4 1^ ^ -fi ^ 4t)- ifc 3 0 2 

— i * -ft ?i ^ ' * ^ ^ tb # # it *-J II #1 

m ' -^'J ' t'J ^ it T it 5'J 600 mm/sec 

^ J?l ^ 54 it ^ T - is ^ J: ° 

1^ a ^ - ^ # ,^ ^ #J ^ . ^ K 
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4 A # 4 B ' t M ^ ^ i'l ^ ' 4g ^ 'i^^ ^ — # ^'i ^ ( W 
4Am ' 4 0 0 ) ^ B% IB ' 0 jtb ' ^ 7 it S'J it #J 

' 4577^ftr'ft:fc^W4A^;r*^Z4^^(j€fir400 4fe#i^*f 
4 0 2 # ^ ) ' 0. ^ ' a ^ © ^fj. B# 4S 77 ^ -fe; *!j ' m y:^ 

:^ >^ # B# ' ^g. 4^ # ^ * * ^ ^^'J ' ^ ^ M M 
% — ^M.^^ ' m-»':A#4i^:inK4B^;fTK(il«^r400 

' 4^^iS$&404 ' ^^i€t& 4 06^^)^i^^i^_L(^^i-^ 

^ ) ^ # ' a ' 5(1 ^ B# r«i -tt ^ ^fe 4 0 6 t ' ^ — -fe? 

m i'j ^ T - -te7 #j t'j - 

•f t-J *t Ft # # #J ^ ^ - * ' ^ >^ * 4& 

77:^^-^ ' 3- m n m -9 M ^ ^ ^ n ' it"^ 

is ^ ^ # ^ ^ ° 

w^L ^ — * ie. :^ >^ t ' ^ -fe7 ¥'j ^ flO" ' >iA CO2 -f # Tfe, ^ S — 
H] ( ^ ) • ^i^. 81 ^ i'J ' ?^ m ^ ^ M in & 

u^^nt-^^m) ' m ^ M ^ ^ M (Fsc) 3^ }^ y 

,^ ( BSC ) ' yyL ^ ^ t'g^ A^i^ nn m ' y:^^^ ^ 
Power = 20 Watts 

Feed rate = 16"/sec (406.4 mm/sec) 

MM ^^^^ ' >a T ^^'J ^ *t ffl ^ 77 m 9% IB • 
Feed rate : 2.165"/sec (55 mm/sec) 
Spindle speed : 40,000 rpm 

Blade type : 2" (50.8 mm) $.4'! ^ i^Wi ^ M- ^ ^ ^-^ 0.0012 
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in: (0.030 mm) - 

BSC* ' K5^BSC-?#^^.^#^;H' '^tJi/t-^^¥'iJ. 

' ^g: ^ ^ - * II * ^ ^ #'J ' ^ ^'J ?4 # A ' -ku m 

5 m '^^BSCX^^SS /im ' ^ ^^l B S C 5'J ^ ^ 3 1 

M,^ ' K 6 ^ B S C ^ ^ .4^ if ^ # ' ^ t ^ ^g- « * la 

f ^ ' -t ^ t'J ^ # # )^ ° H 6 ^/f ^ ' 

* ^ ^ B S C .^t 4r 202 ;zmJLBSC^^i^.^^j^99 fim - 

ys^mi^m^ — m^j > - ^ m ^ '^.m # .^t ^ 4^ = 

?3.mm :n ' ^ 5fc #>J 6<; r#j >t • 

-ft H * M ;c ^ # it ' - m ^ # it ^ >^ 4r 
2,000 RPM ' JL ^ ^ ^ 60,000 RPM ' atb > ^ ^ ^ -fe 
:fe ^ ^ Tfe -f^ # CO2 -^^t ' -ki ^ W] ^ ^ ^ M I 06 1^ 

J?lit^:fl^;t ' ^^i#:^Is]^i:>i^BSCE^l « — ^ 

U ^ ' ^ ^ m i^-k^ ^ ^-^ 1.2 ^ 15 M ' 

;jf9J.ll^iK: ' 3L3i::!t3^ ^ .^^j ^ 9.3 - 9.6 10.6;^^ ■> 

A $k ^ ^jj ^ M ^ ^% ^ m ' m-i.^ ' — m ^ ^ -i^. ffl ^ 

^ # ^ 5 ^ -t # - 
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51, ^ BS « 7 A ' m ^ ^ ^ m ^ ^ ^ ^ A ^ "(H ' 

3L 4k iM. yf^ m I 0 ^ iM. m. m ' ^ ^ IS ^ It * ^ ^?'J #1 ^hJ. ^ 

4-t704 (##^#7fc706)##:^708 ;cX4^?I ^ M ^ 7 0 6 S. 

^^^.7^-^702 . ^^^|£^Mt^:5fe^'J^'g:.fe^ ' :S:;fe-100 
#: »i4 ^ ;5f ^ - ^ *6 * ^ * :5fe -^'J 4i it t'J ° 

^ . JL ^i? # ^ 4^ i^, 3 0 4 ^ ^ ^ - # 7 2 0 ' jH 

JL;Ja|S)^^#7fe724^726 > "^M ^124^126^^^^ 

i i4 ^ #-1- ' ;^ 1-:^ ^ ;?'J a :i m :a 1" it, 3 0 2 |a. 7 0 2 = 

^ 08 ffi 1 0 ' m ^ ^ % ^ ^ ^ ^ ^ n ^ '^f^^^ m ' 

#S?1000 ' ^;5'J^ll 'i-^304 - 704^'S-4tit306 ^ 706 
' i±7^^^308 - 7084^ 51 ' ii^^ >>t310 ^ 710^^, > ^ 
^J^;^. 7^:^302 > 702 - MM&^lOO^it^]^\06±. ' 

' ^4^7^,302 ^ 702-tL^^ 

^^#^1005 ' 'i-4i-7la302 ^ 702 >':^jL^#t&#:#i^ 

;&fe^a^l06-5L^^ ' li-ifc?4^^l^^^*^106^^^ 
' 3l^^S'J;^102 - 104 ' ^#^1010 ' ^^lOQ ^ ^ ^ 
4 it / #A # ^-a- # 3 1 2 4l ^2 T ' 1-:^ 4g ^ 3 1 4 ^ S-J ^ 1 0 2 ^ 
104^i^J:;fel00i;3^«]ifii^ ' >-X^^B%*il00a- lOOb^ 
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5^-^^-Bgw8A^8B ' m ^ ^ % m ^ n> ^ ^ ^ 

n ' ii ^ it ;5^ W 1 1 -t: ^ H t » ^ ^ * * ^ ;5fe -^^'J m 

'f'ii ^ - ^ Ib * ^ # ife #J ( # «^ 1 1 00 ^ 1 1 05 ) ' 1^ 7 ^ T ^ 

^ .i, it / #A # # 8 1 2 ^ #j 4© 77 8 1 4 > ^ Jib ^ I e. ^ M ^ 

;3fe t ' #^1110 . 4S ^ 3 1 4 ^ ^ 

^ ^ :t'J ' '^iSi&^lOOiV^^M^^lOA - 10 6) ' ffl 

8B^;f^ ' is. 1 00 i-X ^ fri ^ ^ £ ' -Aa NITTO ^ 8 2 0 ^ 
#^^^^316_L ' VJi^/fil ' :aL4S.100-tlL^J^I^2°r^M 

5^ ^ # B5 9 A ^ 9 B ' ^ ^ ^ ^ 0^1 ^ ^ ^ ii. * 14 ^ ^?'J 

' ^ ^ J:. V3 ir^ ^ n :h % — ^ W' ^ ^ ^ ^ 

iH^is.^ ' otk. ' .^J. >^ ^ ^ 4l ^ ifc ^ ^ -fS ;5'J ^1. ^ #: t 

?i ' % m is^ — m ±^ ' ^ -ft if t'i ^ 

a >t ^ si: flfe ' JL if ^^T^ >':^ ^ ^ ^ ^ ^ a B% ^ 
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it ) ffl 9^ ^ t'J 41- 4i • # ^ ^ ^ g,j , j& 

m iyx 4l >jfi. « ' i'A^^ A .y ^ jt^ ( B% ^ ) • 
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' M M ^ K ^ # lij # .f, il ^ -fc it # ^ X ' # ^ 
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1. -^m^'i^m^'^^&^^^-^ ' ^ T ^ ^- ■• 

(a) yy. m M ^ ^ "is. ^ & ^ ^ & ^ M ' ^ M 
# *- it >iL * ^ ^ - "A »15: # #t ; 

(h) % - ^ it Ml ^ ^ ' "A »R ll ^ 4t Tfc ^ * 

ii. -f^ ^ ' 

rij ^ ^ - :^'J 1^ ' Tfc ^ * m ^ ^ - «p ^ ; 

^ 1^— #jL ' ii fiA -i" 4f Tfc 1^ ^ !>- >t ^ — # ' 
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